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INTRODUCTION:  There  are  various  complications  reported  with  surgical  treatment  of  DDH.  Most  studied
complication  is  avascular  necrosis  of the femoral  head  and  hip  stiffness.  The  purpose  of  this  report  was
to  describe  a case  with  severe  stiffness  of  the hip  due  to hypertonicity  in  periarticular  muscles  after  it
was  treated  for developmental  dysplasia  of the hip  (DDH).
PRESENTATION OF  CASE:  Three-year-old  patient  referred  to  our institution  with  bilateral  DDH. Two  hips
were  operated  separately  in one  year with  anterior  open  reduction,  femoral  shortening  osteotomy.  Third
month  after  last  surgery,  limited  right  hip range  of  motion  and  limb  length  discrepency  identiﬁed.  Clinical
examination  revealed  that patient had  limited  range  of  motion  (ROM)  in the right hip  and  compensated
this  with  pelvis  obliquity.  Gluteus  medius,  sartorius  and  iliofemoral  band  release  performed  after  exam-
ination  under  general  anesthesia.  Symptoms  were  persisted  at 3rd week  control  and  examination  of the
patient  in  general  anesthesia  revealed  full ROM without  increased  tension.  For the  identiﬁed  hypertonic-
ity,  ultrasound  guided  100  IU botulinum  toxin  A  injection  performed  to abductor  group  and  iliopsoas
muscles.  Fifth  month  later,  no  ﬂexor  or  abductor  tension  observed,  and  there  was no  pelvic  obliquity.
DISCUSSION: Stiffness  as a complication  is  rare  and  is  usually  resolved  without  treatment  or  simple
physical  therapy.  Usually  it is related  with  immobilization  or surgery  associated  joint  contracture,  and
spontaneous  recovery  reported.  Presented  case  is  diagnosed  as  hip  stiffness  due to  underlying  local
hypertonicity.  That  is  resolved  with  anesthesia  and  it was  treated  after  using  botulinum  toxin  A  injection.
CONCLUSION:  Hypertonicity  with  hip  stiffness  after  surgical  treatment  of DDH  differ  from  spontaneous
recovering  hip range  of  motion  limitation  and  treatment  can only  be  achieved  by reduction  of  the muscle
hypertonicity  by neuromuscular  junction  blockage.
©  2014  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  Surgical  Associates  Ltd.  
 licens. Introduction
The goals in the treatment of children with developmental dys-
lasia of the hip (DDH) are concentric reduction and maintenance
f the reduction in order to provide the optimum environment for
he development of femoral head and acetabulum.1–7 Conservative
reatment modalities such as Pavlik harness and abduction orthe-
is have high success rates in infants.6,7 But older children with
Open access under CC BY-NC-NDDH are more difﬁcult to treat. Treatment modalities include open
eduction with or without femoral and pelvic osteotomies.8–11
n the neglected cases, open reduction combined with femoral
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ttp://dx.doi.org/10.1016/j.ijscr.2014.01.012shortening osteotomy alone is not enough and we  prefer acetab-
uloplasty to stabilize the reduced hip. Various acetabuloplasty
techniques can redirect, reshape or augment the acetabu-
lum. Good results have been reported with all acetabuloplasty
techniques.8,9,12 But Pemberton and Dega procedures have the
advantage of producing an immediate improvement in the shape
of the acetabulum.13–15
In all series reporting good results and function, the authors
report complications such as avascular necrosis and redislocation
in a very small number of cases.2–17 Some authors report hip stiff-
ness after the operative procedure.8,11,12 Stiffness as a complication
is rare and is usually resolved without treatment. The purpose of
this report was to describe a case with severe stiffness of the hip
due to hypertonicity in periarticular muscles after it was  treated
for DDH.
e.2.  Case report
Three-year-old patient referred to our institution with bilateral
DDH (Fig. 1), and left hip treated with adductor tenotomy, anterior
s Ltd. Open access under CC BY-NC-ND license.
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Fig. 3. X-ray at postoperative 3rd month, limited right hip range of motion and limb
length discrepancy identiﬁed.ig. 1. Three-year-old patient referred to our institution with bilateral DDH (accord-
ng to Tönnis classiﬁcation, left hip is grade 4 and right hip is grade 3).
pen reduction, femoral shortening osteotomy initially. Reduction
as preserved in pelvipedal cast for six weeks, and abduction
rthesis for 6 weeks more after. Patient was followed with Trevor
t al.’s evaluation criteria.18 One year after the ﬁrst intervention
ight hip treated with anterior open reduction, femoral shorten-
ng osteotomy and Dega acetabuloplasty. As after the ﬁrst surgery,
eduction was preserved with pelvipedal cast for 8 weeks and
bduction orthesis for 6 weeks (Fig. 2).
Third month after surgery, limited right hip range of motion and
imb length discrepancy identiﬁed. Clinical examination revealed
hat, patient had a very limited range of motion, compensating
his deformity with pelvis obliquity. There were twenty degrees
f ﬂexion contracture in the right hip. In the control X-ray there
as concentric reduction in both hips (Fig. 3A). Full time extrem-
ty traction had started, but failed to get any clinical improvement.
atient examined under general anesthesia. Due to increased ﬂexor
nd abductor tension, a gluteus medius, sartorius and iliofemoral
and release had performed and increased hip range of motion
btained postoperatively. Abductor and ﬂexor stretching physio-
herapy postoperatively was applied to preserve motion. Patient
as followed in outpatient clinic and at 3rd week control, both
bduction and ﬂexion contracture of the patient relapsed despite
dequate physiotherapy. Patient had examined under general anes-
hesia again, and full range of motion without increased tension
ad observed in physical examination. For the identiﬁed hyper-
onicity, ultrasound guided 100 IU botulinum toxin A injection had
erformed to abductor group and iliopsoas muscles. After injec-
ion, night traction and day stretching exercises carried on. Fifth
ig. 2. Early postoperative X-ray after anterior open reduction, femoral shortening
steotomy  and Dega acetabuloplasty of right hip.Fig. 4. Fifth month after Botulinum injection, no ﬂexor or abductor tension
observed,  and there was no pelvic obliquity.
month later, no ﬂexor or abductor tension observed, and there
was no pelvic obliquity (Fig. 4). Her neurologic examination was
normal without any spastic muscle tightness except hip and neu-
rologic developmental has been normal. Range of motions is noted
as 90◦ of hip ﬂexion, 25◦ of internal and external rotation, 10◦ of
adduction and 30◦ of abduction. Patient was  operated with Dega
acetabuloplasty for acetabular dysplasia of the contralateral side.
At ﬁnal follow-up patient had no complaint with hip (Fig. 5).
3.  DiscussionIt  is clear that conservative treatment of DDH leads to suc-
cessful treatment for younger patients, however conservative
treatment methods tend to fail for late diagnosed cases and
surgery become unavoidable. With increased age, morbidity of
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18.  Trevor D, Johns DL, Fixsen JA. Acetabuloplasty in the treatment of congenitalig. 5. Two  years later after Botulinum injection. Left hip operated with Dega acetab-
loplasty for acetabular dysplasia. Patient had no complaint with hips.
he surgery also increases. For younger cases, it is possible to
btain concentric reduction of femoral head in acetabulum with
oft tissue procedures with medial or anterior approach. For
lder cases, acetabuloplasty or femoral shortening osteotomies are
equired.8–12
Successful outcomes with either soft tissue procedures and rad-
cal open reduction have reported.8–15 There are articles about
omplications after both conservative treatment and surgical inter-
entions. These reports include infection, recurrent dislocations
nd avascular necrosis.2–17 Avascular necrosis is the most fright-
ning complication.19,20 Very few papers emphasize spontaneously
elieving limitation of the hip range of motion, and those blame on
ong immobilization.8,11,12
We  studied limitation of the range of motion after radical
eduction of the hip. Limitation of the hip range of motion at
hird month follow up, despite the shortening osteotomy and
bsence of forcible reduction, initially diagnosed as chondroly-
is and traction commenced. Due to clinically and radiographical
ursuing abductor and ﬂexor tension, and ongoing hip ﬂexion
ontracture under anesthesia, surgical ﬂexor and abductor release
erformed.
For a short period postoperatively, physical therapy provided
mproving hip range of motion. However, longer follow up revealed
ecurring hip ﬂexor and abductor tension, which suggested that
nderlying pathology could be hypertonicity.
Hypertonicity especially in children, is deﬁned as increased
uscle tension against passive stretching.21–23 It is mostly related
ith ﬁrst motor neuron diseases. Although local hypertonic-
ty for hip is not reported yet, it is studied particularly for
orticollis in literature.22,23 Superior results are reported after
otulinum Toxin A therapy for hypertonicity. There are also good
esults for Botulinum Toxin A injection for hypertonicity related
orticollis.22,23 Ultrasound guided Botulinum Toxin A injection per-
ormed for this case with the diagnosis of hypertonicity. Night
raction and daily physical therapy carried on. Dramatic recovery
f the hip ﬂexion contracture and range of motion after injection,
upports the local hypertonicity.
Surgery is the only treatment modality for late diagnosed
DH. Radical open reduction is a successful treatment, how-
ver complications are also encountered. One of the rare, and
east studied complication is hip stiffness. Usually it is related
ith immobilization or surgery associated joint contracture, and
1PEN  ACCESS
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spontaneous recovery is expected. Presented case is diagnosed
as hip stiffness due to underlying local hypertonicity. This situa-
tion is different from spontaneous recovery of postoperative hip
range of motion limitation and treatment can only be achieved by
reduction of the muscle hypertonicity by neuromuscular junction
blockage.
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